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ABSTRACT : PROBLEM TO BE SOLVED: To eliminate or minimize oxide pillars which occur, when 
performing the trench etching in a dual damascene mutual connection process. 

SOLUTION: A via is made in heavy dielectric layers 106 and 108, and a via protective 
layer 1 14 is made within the via. The via protective layer 114 consists of a material, where 
selectivity of the wet etching is about 100 times the selectivity of the wet etching of the 
dielectric layer 108 or over and the selectivity of the dry etching is equal to the selectivity 
of the dry etching of, at least, the dielectric layer. A trench pattern 120 is made on the 
dielectric layer, and the trench is etched through a part of the dielectric layer, and at the 
step of etching this trench, a part of the via protective layer is removed, and then the 
section of the via protective layer left is selectively etched, and metal is formed within the 
trench. 



COPYRIGHT: (Q2000.JPO 



(19)B*B#fjFtf (JP) (12) & flf] !gf §^ & $| (A) (ii)*HttHM&re*# 

&W2000-340649 
(P2000 -340649A) 
(43)&BB H yj&12*F12fl 8 B (2000. 12. 8) 

F I f--ra-r(#3*) 
H01L 21/30 A 



(50inta.' mmn 

HOIL 21/768 



»«JSO»l OL (± 7 K) 



(ZOHMW^ 


1SH2000- 132057C P2000- 132057) 


(71)WKA 


590000879 










(22)ffiBB 


5pJ«12^5^1 B (2000. 5. 1) 














(31)«$teffc£&#^ 


6 0/1 3 1 6 4 2 




t^h^Ii'XyVX'JI-f 13500 


(32)ff£B 


¥-mi l¥ 4 £29 B (1999. 4. 29) 


(72)58f*t 




(33)ffiifc8££®S 


*S (US) 




T*y#£#g T=t*^W 75074 ~f 


(31)«jfctfc£3g## 


0 9/5 2 1 3 2 5 




77 F5K# 4209 


(32)«jfe0 


¥J«12# 3 9 0 (2000. 3. 9) 


(74)f^aA 


100059959 


(33>ffjfc*3i5BS 


(US) 




#s± W 0*9 £) 











(54) [SHU©***] |gft'»^K**5 ; a.T;^T-»SM^«)ilse*Di3S« 



(57) <«IE*> 

M*)»«Mi 10 6. 1 0 8 fctfT* 

jBflt l . t'r rttc t-rffwi 1 1 4 frjEMft- s . trr« 

US 1 1 4 yM 7 f ^tfXH«4&*«HHK*JB 1 
0 8^X7 hx^f-y^cOjfflRJfKOW 1 0 O fSXfi-e 

h%h. 8HttWltf>_h(c. YW+r\9—v\ 2 0 
L , BWfWBtf)— 3B£ X h U- - £x y f - >- ^ 

Ho-g|5£|&* L , *0>»h*T«illB*>JS 0 »W 




!(2) 000-340649 ( P 2 0 0 0-!i§5?5 



mmrnmmz t-r s^is u 
Meb'rrtfcb'r&gJitrJiMU tHEeraawuL 

fne t*r t me h y?-rt s-je^-t •& >v r 
sris* h z b zmmb 

[000 1] 
[0002] 

[«i«w>s*3 ^mw^'U xnmmtf*. os^st- 

ifctc, ^Sf*SJi^fflc7)»jg^lHx.y^>'^<i, m 

$>tz&&zbtfiti%&i\ m^^i-yfcnwm^fm 
•thtxb. y-?z/yy°v*xfi<m?tztitz. 
[ooo3] mwtomz&ya-txT'it. r^s-^ 

^-^lt, i&5jmLv4y*mrth. mz. 

sOVimW ( I LD) £Jg»U Tfflte-Tft. ^Vv-y 

Dt^-wnu x 7 fym, mz, mm.cr>±.[z 
&m,* mm i . ivmmmm ix. i ldb^m 

JBX 'yfy/JSItl, £ b * s tt5t5-§> , 
[0004] 1 oc7)t^*^Wjc7).r-v'v>-rD-feXTS>.g) 

far'^yyrD-fe^iiiA-i EzmmLxm 

JfctcSS 2 tf> h U y f - U^H8flH*20£ , <^(c . 

/U«**»14£aHT. b*T22£/-?;?-yfl;U x> y ^- 



y^-f&. yvaymm*-si~yyi$±MbLxmm 

[000 5] 01 B£#Bg-f£i:, XtytMU7 
* M^'*h24£«t»U b'T22tf>— g&S-?* M/i/'X 

hO-A<7)J*$-t\ £fcb*T22rtK2000~25(X);*y^ 

.Xh24f2, &<7>M.-y^-X.y^y^|g s b'T22£&fI 
HlCfcrSrriotc. fii£_Lfc: r-l^y^ 
?-y26#®j£$*t£. h^y^*-y26l2, M^y 

[0006] miDzmm-t&b. huy^-^y^ 

Zff-oX. FSGM2QcD-&t : mi;-?&.%b&%Zb 
fc. b*T220SiM<7)*:#>, (Pillar.tt^ 
<7>1>CT>) 2%tmh . Ml ElC^rf idle. 7^- hPy'X 

b'T22l*|^RB *<S-I>. Kfb^tf^ 

-28bxm\ mt<o>mwzftm&i$z-r. mtn. 
a-fk^*®i2*x y f-y^L^f*. *iwt(iA'>j+- 

[0 007] 

\wmmm\,z. s >b-$-hmk'\ ^^awtt ±^ 

[0008] 

[HS$:M^-rs^<7)¥©] faWv-/y7at 
X*^^$iiS. b'T^x-y^y^flL b'TOfft^b'T 

b h&WWlWfc (intrametal dielectric, 
IMD)«K^X 7 fy/aMK. ^xyhX 
■yf-y^a^I MDCO^xX y hXyfyTlf^ 

(i, PSG, BPSG. HSQtffoh. hUVfA^- 
y*B&LL. VTOmmb I MDh5rX-:/fym, 

temmz^h7x.T)uy~?isyy°u-tx£Mm-$>z\ 
bx-$>&. *m&m<7)BWbm£n. mtmmb&iz 

frX'foh 0 . 
[0009] 

a-txizmrnxz h -z b ti, sass-Kiwwtea*-?** 



!(3) 000-340649 ( P 2 0 0 0 -OSB 



tthVT&mmztmth . mz. vrgmmi*. f 

D) <7)F^x.y^y ; 5'l££k^L<. I^HFXJi:^ 

x y M'yfy/Mi^IMDWiI-/ M'yfy/ 

i&giOiF-ok*^ (^lOOfgXJi^ixtUi) . 

•y r-X >y f-^^WetCt 0 . IMD {CjfJ LT b'TWf 

IMD ( hl/yf) xy^^te. tf7«SW£iI«5: 
<kt IMDk^tfc'tttfcfe^S. <I<0*tf>. b'7&g 
I MDOitcStr K^tv-^* 
ajSfc&^ktfGMlSfU.. 

[ooio] 02A~2G$r#BgLT. ^mammm 

i o iz , Jg l ffl5i#JiJ!l02£I&£-t-& . < -I 

SI 1 fflS&<f«102-C& -f.*\ ®102iifi t±<7)ffl5«M 

100<7)^1S±(^ X-y^>-^lh®104^?e^-5. Xy 

j-yy&jkmmiz, &mMizizmimmx$>&tf, m 

LJ£. 4»iai'"<JM^1Sftc* interlevel dielectric, I L 

d k t ^ixa ) k , M/yf i^/Hittttios ( Lfcf L 

If, :&JKl*lt^flite. intrametal dielectric, IMDi^ 
£>ix&) k#. H2At^-TJ;3^. IL 

D106k I MD108kWu JTCbAl^. I LD106t 

iMDio&iziitm%mM£. wfrx-fthtix^h. urn 
%$mmx'\$ . fsg(77Mh-7 utsKatf 5 

X) £&ffl-f£. ftflcOCTki. PETEOS (75X7® 
ft-f-h^X^/M"*^^) k. Ktfl&^mmftX' 

#^<^boy;W#-£-*ix|>. ILD106kI 
MDl08$Dfltc. xvf-y^MJifcfefisrcSrv*. 
L, fltJ;^ Cit$rgftl»Ckt»ttJ3ft?.. I LD10 
6k I MD108^®c7)Xvf->'^ih«^^<-r^i:lci 

[0011] t/y3>'i LT. ^-H-7X^110^\ 
I MD108±liffM£ii&. M-H^^ll«i. W*. 

b arc (imE.9m±3—T < y?) z^x-i>& 

\,\ Ztllt. f&frf&ttai' 'yXHV- /'ffl^BAR 

tt£?f£ix&. /H-Hvx^iioa, t'7tf>3-7-6f£: 

Ok IMD 108k I LD106fc£iI-?T. b'71l2£x >y -f- 

y?'t&« t7^x 7 fy/ii. x. yj-yyW)tmm 

Xf¥±?&. b'7 112(4, 2o<7)^J®fflSS^«ia«ft 
*fc^l*g&fW*fcJlM£ix.&, I MD1084: I LD106<?:> 
fSHz. .S'|ox yf-> 7'(9±JIA J ISit^iiTV Wx(i', tT 
«x y x^-Ji . (7)gijc7)x ■■/ f- y?"ff±JB ZiiM^X 



[00 1 2] 02B(c^-r<J;o(c:, t'7<0X7fy/' 

t'T&mmiuzmmLx. t'Timftm-tz. m 
2ct^-rj:3(z. mmk. t'rmmum. mm^s 

iZ. b'T«M®114«. K5-fx.yfy7TO^< 
kt IMD108OK7-fx>y^-y^jiSfc^L<. >>x 

y hX'/fyym^l M D 108(7) ->xXy hXyfy 

ym&±>o^b±£^ (i^ioo^xii-eaKUi) . * 

xv hX. y^->?&&lz2iK>. IMD108£#LTb*7 

9mm\utfmm.mizmkX'Z & . ^4^^-yym 

gftckO. IMD ( huyj-) x yf-y^tftc;, b'r# 

flWH4*i^*<.kt IMD108kl^t/i'ttl^*-rS. £ 
tf»fctf>, b'T^BlH^*, IMD108<7XL£St/|,,rk 

K-fk^b5-^ai^v% < ik*w$ns. 

[00 13] Xt^y (XtryTJBaLfc. spin on) 
IMS** 1 . br«l!®114i: LXmtzBkKftmth. * 
»kx -y ^y\'y fcmmzj: 0 . b'T112*iMHC^« 
2t>lZ. FSG (7-ySSr r-'-rL^iSmxy 

#7X) . hsq (*mis.>i~tA?tty-y) ^coxtr 
y*ymitmK rnitz^ v+yrwmMTh* im 

D108tCF SG^Sffl^il^ k ^*4, dltJi^K^t' 
fe^. PSGiFSG(7)^i7bX7fyy'£0l« 

^B(ci oo : i4-etc-rsck^'T#. —2f K 
7-fx>y^-y 2 7'jiS(i, tia-i : l^Sii^-r^^i:^ 

[00 1 4] 02DS-#B§-r^k, hP^f-^— ^12 

H-rx^Slio^'-rixlilfftc^^ixT irxfttf . -e^i 
M^yf-yN^-yi20ffl<7)BARC«i: LTi$ffl-r«»c: 

H2DC^-r<}:'5tC, hP^/s-^-^12 
O^^fiKti, BARC/a- F-7X?JIllO£x.y-7-y?' 

[0015]^ 12E(:stJ;3(:, M^y^-(7>x 
•yfy^ff^t. I MD108$-X yf-y^'-r?>. ifjg 
^HWITii, «h^Sr^a6^x y^> ^^ffl-r-g,. I 
*>L. I LD106t I MD108f)ra^S'IOX yf->-^i: 

«3&«»js § i tfitf . st^s^x -y f - y^s- ^ffl^-^, ; 
i:* j ai*i.. mimmojt vi-yrwkmzm 

[0 0 1 6] H2 F£#Bg-f &k . hU >^-y^->12 

Wffifffcflj^ h'J yT(oxide strip) S-^fflLT . b'Tf?; 

•y rti . bTffiUJSl 14k I M D 10S/ 1 L D 106^18^ 
mtRmtf'J?Zc< ttlOO: l»yi7 hX-yfy/t 



!(4) 000-340649 (P20 0 0-6e4 9 



L<*&J>L. TU*X<7>Vpt *)tS i im-t&. BARC/ 
tOO 1 7] H2Gtc^-TJ:a{c, WMZmmLX. % 

9[^oBMc^mms.mmmxt^\ ) mmxt* m 
vl9v?)v (TaN) m<F»v)\-m\iw. m.mzm 
mztiz. mimvj-w&f&ztizwx'. yw* 

r )m-%,xb&. z<r>mMizs:~>xi>. rrn*x<m>t*) 

JVJ^-mnBMli. mzBtiLZtih&mtfl 
MD/I LDW,Zffi&-t&<r>Zffi±i-&ZkT$>&. 

•MV7~-<m&zm±L. vrtwimzmh^zkiz 
[ooi8] Jii24<oflL mMmz\tm^— f 

[ooi9] ^wzwrnnmrnmiz^xsmLte 
zmmittmizmm-t&zbz&mLx^j: 

<om<7)$mmii. zcow®mzmm-?titf%m%izi±w 

[0020] vxtco&mizm&Lx , ttrco&mzm* 

i. %wm*B&$bijmzi$^x. 4^i***±c 
wm&m*B&^. mmimfomwztTZBfSLL. m 

x v v^-v^>y<r>mRmmmm,&m<r)*7 x. >y fx 

•y f- >- rcO®fl?*60^100^X(i>eity.±T' . K7^x 

•y >- mmxm twu >traa» h & •) . luia^i*® 

gP^3I-5TM^>-f-5rXyf->^'L, C (7) h U- y f- £x 
•y V -y rt= i 0 . Buieb'T/fcflJf O-gffSr 
L . 19iEb*TR«JB<0ffiBtf>» 0 <7)gtf#£ JfflK 

x y > -ft . fffieb'TtBfrie h uy-i-ftiz-gmmtB 

ffr? h X 7- y 7° Zffiz.hr t Z ftffi 1 1 h -m. 

[002 U2. mzmmm/j\ ? f-tuc 
tmtm a yxzs tsmsm 1 jh t saw l . 
3. mmm.w^mzmm-hx=r-/'r\t. *m,w*w±. 



fMJl±fc+IBIl''^l'»*fMi ( I LD) £Jgj£U f? 

fa*Fsi^nsm#Jf ( i ld) .tic&srtffsmffcJi 
( i md > zimt. mzt'Tumn ld^-c® 
ffifihpy^miBiMD^ii^Tjffit/smffemi 
mzimtti-tm. 

[00 2 21 4. m2Xv^->^f|EiL®$-1frleiLDfc 
Mie I M D OfSlCJBfifcif-S Xf y 7*5rili. S IwfaSI 3 ^ 

5. Buieb'r*»js-ri.Bat;. mm&fc-kizs\-b-? 
x ? *Bfc?&x7- y r*mz. h mm 1 isfcia® 
urn. 

[00 2 31 6. m&^-WXflt. iSglSSStRSihn 

-^r<y^^tsmm5mzwMLtz^m. 

7. Btrie^-Kva^ti. is-fk^-c^^Mie^sJi 

[002418. mmt'T&mmit. x\?y*>wnm 
x-t) h mm. i mzmm lkjt& . 

9. frlBb'T^MBJi. HSQ-C^^mlBUl^iea 

[ o o 2 5 1 io. nmmzBfc?&-?Tmizi5^x. 
?mw*w±.izm i Mfflitii^ML. trrtemi 
A»as:»«Ji±cx y ^ >7&±m*Bm. ux^f 

r mftex - y ^->7w±m£ tt'r t . Htriabrrt 

b'TfiftSif L . mlSb'T»gii{i . flr x -y h x 
•y^y^oS^^fifepmfrW^^x >y hx.yfy/ 
^S^^^lOOfiSXti-eixiJLhT'. K5>fX7f^ 

4T. hU>'fSrH7'fx-yfy/t. d<y>M->^-$r 
K^^xy^y^Sx^yT-tcJcO. Miab'Tfi^S 
<^)HW*^*<kt*l*$4-Cx^^^L, HufBb' 
T«Mk«r8Ett««cJi<0Bkoa!«**«^r< fct 1 0 

0 : lt$)5'>x7hX7fyy'S:llfflLt. fllBb'T 

lebTt itfie h v >-i-mz&mm£mm.-t&XT-yy£ 
[0026] ffism*#mi:&&.-ti>x7- y rti. H?ta 
d> s:»bkl. mz*m\s^>i>mmfcm±.iz£mftmm 
mzmmLtzum. 

[00271 12. m23Ly1-y7&±m$:mZl LD 

^ fltfta i m Dcrmznm-tix^r y rsrfiisx. -s-Mtem 1 

1 jfltciaiSL^s, 

13. ffgeb'Ttr^i-^^s mJiei) T im*±(-^-l'-7 

x^*jB«-r&^Tr -y rtfliift ureass 1 omizs&mt 
[00 28] i4. Hirie^-Hv^^ti. immm±o 



'(5) 000-340649 (P20 0 0- 



-7M yn&tswmsi 3m£.amLttm. 
i5. i5ie>N-Hvx^(±, &mimmx'h&wii?Mi 

[ o o 2 9 ] i6. fiTfetrriftSJiii. xvy*>mit 
arc**niEJsi omztmtKifm. 
17. mzt'r&mmu, HSQX'h&miimiomz 

[0030] 18. -f a T/^V^ y^-n-tx . b'Ttf) 
Xy^-y^gL t'T(112)rt(Cb*T«aS(114)$r«lWf 

< t i> i md (108)^54 *v+>7im.bmv< , 

hO.vf->'^'j$JK* { IMD(108)^xX>xhX 

>/ y ^K^iooexji-eniiUi^ist^ & & . 

0^<9*mi: LTIi. PSG. BPSG, HSQ#£> 

1 1 MD(io8)i:s-x y^>i/-r5„ mz, &mma22) 
&&&tzmiz. vrmmm am emo 

[01 A] »Bt»(Ofi7;^7yyrn-feX<0j) 

[Ell D] ^^^.xT/l^^yrn^x^fc 
&I£I©<7)»tM0. 

[01 E] t*Sffi^fa7^?yy7o-feX«$) 



[02 A] CJ: SfaT^^vyyrntKT) 

[02 B] *^(:J:^fi7;^vyyro-b^ 
&&&JgOSTffi0. 

[02 C] *^CJ:l.fa7y^7yy7n*X(?) 
£>&ta©o»rffl0. 

[02 D] *ilftJ:4fi7^y7yyrnH:^ 
&!>8©o»rffl0. 
[02 E] ^B^cj:^^: 

[02 F] *«WfcJ:*^ 
£>§g&@<7>8lT®0. 

[02G] ■¥$mz£hT : : 

100 

102 tsittKmmm 

104 Xy^-^^ihB 
106 I LD 
108 I MD 

110 )\-V?X7 

112 b'T 

114 b'TfijlllJf 

120 huyf/^-y 

122 8l2;£SfflS#ti« 

124 joj^r—m 

126 IHffl5t3$gJf 

127 Jff/tyy'i 




23 



1Q 



[01B] 



22 



lie] 



24 



14 



!8 



12 



JL) 




!(6) 000-340649 (P2000-;ii2fi 



[HIE] 



[02A] 
1)0 112 110 




[12C] 



110 114 



no 




[I2D] 





114 




rt 11 

( 110 
) 14B 

JUS 


I 


110 ] 
JiJ5 { 


L 


T/. 


1 



120 



102E] 





114 

\ 




1110 

) ififl 


tioj 


10$ 


1 


: JflQ 





tH2F] 



[H2G] 




'(7) 000-340649 (P2000-K49 



T*o*j&mm -T^y-AM 75243 ? r^^^^mm -T^y-AM 75075 

7^ y*uxh v—v %oi r^f— 7/ >N'tr— t- 1529 

h^^h 521 



